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SWINGING SEAT WITH SPRING 
SUSPENSION 

FIELD OF THE INVENTION 

The invention relates to Swinging Seats Such as porch 
Swings or the like. 

BACKGROUND OF THE INVENTION 

Porch Swings are a fixture of leisurely living. Many 
people find the slow, gentle Swinging action of a porch 
Swing to be very Soothing. As a general rule, porch Swings 
that are commercially available are furnished with a pair of 
ordinary chains for Suspending the Swing from the porch 
ceiling. The chains are ineXtensible and hence do not pro 
vide any bounce or SpringineSS to the Suspension of the 
Swing. 

It is also known to include coil tension Springs in the 
Suspension of Swinging Seats to provide Such springiness. 
Representative examples of Such Seats are shown in U.S. 
Pat. Nos. 1,390,502, 3,256,016, 4,138,104, 5,564,987, and 
5.984,792. 

SUMMARY OF THE INVENTION 

The present invention seeks to improve upon the types of 
Swinging Seats disclosed in the aforementioned patents. In 
accordance with the present invention, a porch Swing or the 
like is Suspended from a pair of Suspension members each of 
which includes a coil Spring having two or more different 
Zones providing two or more different initial Spring con 
Stants. A first Zone of the Spring provides a relatively low 
initial Spring constant So that the Springs are Sufficiently 
Stretched to provide the desired amount of bounce or 
SpringineSS to the Seat when a perSon of relatively low 
weight Such as a child is Sitting on the Seat. The Second Zone 
provides a relatively high initial Spring constant So that when 
a heavier perSon, or more than one perSon, sits on the Seat 
the total elongation of the Spring is significantly less than it 
would be if the entire Spring had the Spring constant of the 
first Zone. Accordingly, the Springs provide a desired amount 
of Stretch and SpringineSS for a much wider range of weights 
Supported on the Seat than a conventional Spring having a 
Single Spring constant. In other words, the Springs have a 
nonlinear Spring constant, rather than a linear Spring con 
Stant as a typical coil spring has. 

Preferably, the Springs are barrel shaped having a maxi 
mum coil diameter at the middles of the Springs and tapering 
to minimum coil diameters at the two ends of the Springs. 
The largest coils at the middle of the Spring provide a 
relatively low initial Spring constant (i.e., the Spring constant 
that applies when the coils are stretched apart starting from 
an unstretched condition). The Smallest coils at the ends of 
the Spring provide a relatively high initial Spring constant, 
and thus will not begin to Stretch to any significant extent 
until the largest coils have already undergone a large degree 
of Stretching. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features, and advantages of 
the invention will become more apparent from the following 
description of certain preferred embodiments thereof, when 
taken in conjunction with the accompanying drawings in 
which: 

FIG. 1 is a perspective view of a porch Swing in accor 
dance with an embodiment of the invention; 
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2 
FIG. 2 is a Sectioned side elevation of a Spring in 

accordance with one embodiment of the invention; and 
FIG. 3 is a graph illustrating the nonlinear response 

characteristic of the spring of FIG. 2. 

DETAILED DESCRIPTION OF THE DRAWINGS 

The present invention now will be described more fully 
hereinafter with reference to the accompanying drawings, in 
which preferred embodiments of the invention are shown. 
This invention may, however, be embodied in many different 
forms and should not be construed as limited to the embodi 
ments Set forth herein; rather, these embodiments are pro 
Vided So that this disclosure will be thorough and complete, 
and will fully convey the scope of the invention to those 
skilled in the art. Like numbers refer to like elements 
throughout. 

FIG. 1 shows a porch Swing 10 in accordance with an 
embodiment of the present invention. The Swing 10 includes 
a Seat 12 having a bottom 14, a back 16, and two arm rests 
18. A Suspension chain 20 is attached to each of the opposite 
ends of the Seat 12. At Some point in each Suspension chain 
20, preferably at the top end of the chain, a coil Spring 22 is 
disposed. In the illustrated embodiment, the coil springs 22 
have their lower ends attached to the top ends of the chains, 
the upper ends of the Springs 22 are attached to Suitable 
fittings 24 fixed to a ceiling or other Structure. 

FIG. 2 depicts one embodiment of a Spring 22 in accor 
dance with the invention. The Spring 22 provides a nonlinear 
force-displacement characteristic So that the Swing will have 
a desirable bouncy feel for a wide range of weights Sup 
ported on the Seat. To this end, the Spring 22 is formed from 
a wire 24, preferably of constant wire diameter, that is 
wound about an axis So as to form coils of different 
diameters in different Zones of the Spring. A middle Zone Z. 
of the Spring has coils of a maximum diameter D. 
Opposite end Zones Z have coils of a minimum diameter 
D. Advantageously, the coil diameter gradually decreases 
from the middle Zone to the end Zones. In a preferred 
embodiment, the coil diameter decreases by about half the 
wire diameter from each coil to the next adjacent coil. 

The middle Zone Z has a relatively low initial Spring 
constant. The end Zones Z have a relatively high initial 
Spring constant. The coils between the middle Zone and the 
end Zones have Spring constants intermediate between those 
of the middle and end Zones. The result is a Spring having a 
nonlinear Spring rate. FIG. 3 depicts in diagrammatic form 
the type of nonlinear Spring rate provided by the Spring. 

In a preferred embodiment of the invention, the Spring 22 
is formed of 0.218 inch diameter music wire wound to form 
about 26 coils having a maximum coil diameter of about 1.8 
inches at the middle and minimum coil diameters at the two 
ends of about 1.25 inches, and a length of about 6 inches. 
The coil diameter decreases by about half the wire diameter 
from each coil to the next adjacent coil. The following table 
provides representative force-displacement data for a Spring 
having Such a configuration: 

Total Elongation 
Force (pounds) (in) 

25 O.545 
50 1.035 
75 1.455 
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-continued 

Total Elongation 
(in) 
1830 
2-18O 

Force (pounds) 

1OO 
125 

The elongation of 0.545 inches at 25 pounds load is indica 
tive of the Spring rate of the largest coils at the middle of the 
Spring. If the entire Spring were made up of coils of this 
diameter, it would be expected that the elongation of the 
spring at 125 pounds load would be about five times that at 
25 pounds load, or about 2.73 inches. It will be noted, 
however, that the Spring elongation at 125 pounds load is 
actually only about 2.18 inches because of the higher Spring 
constant provided by the smaller coils at the ends of the 
Spring. 

The invention thus provides a unique Swinging Seat 
having a desirable bouncy feel for a wide range of weights 
So that perSons of widely differing Sizes and ages from 
children to adults can enjoy the Soothing Support that the Seat 
provides. 
Many modifications and other embodiments of the inven 

tion will come to mind to one skilled in the art to which this 
invention pertains having the benefit of the teachings pre 
Sented in the foregoing descriptions and the associated 
drawings. Therefore, it is to be understood that the invention 
is not to be limited to the specific embodiments disclosed 
and that modifications and other embodiments are intended 
to be included within the Scope of the appended claims. 
Although specific terms are employed herein, they are used 
in a generic and descriptive Sense only and not for purposes 
of limitation. 
What is claimed is: 
1. A Swinging Seat with resilient Suspension, comprising: 
a Seat having at least a bottom for Supporting one or more 

perSons Sitting thereon, and 
a pair of Suspension members having lower ends attached 

to opposite ends of the Seat and upper ends adapted to 
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4 
be attached to a ceiling Structure for Suspending the Seat 
therefrom, each Suspension member including a coil 
Spring imparting resilience to the Suspension member; 

wherein each coil spring has a plurality of coils defining 
at least first and Second Zones of differing initial Spring 
constant, the first Zone being formed by coils providing 
a first initial Spring constant when Said coils are initially 
Stretched, the Second Zone being formed by coils pro 
viding a Second initial Spring constant Substantially 
greater than the first initial Spring constant when Said 
coils are initially stretched, whereby the two Zones 
provide a desired level of resilience for a wide range of 
weights Supported on the Seat. 

2. The seat of claim 1, wherein the coils in said first and 
Second Zones are wound helically about an axis of the Spring 
and the coils in Said first Zone are wound at a diameter from 
the axis that is Substantially greater than that at which the 
coils in Said Second Zone are wound. 

3. The Seat of claim 2, wherein each Spring is barrel 
shaped with coils of a maximum diameter located proximate 
a lengthwise midpoint of the Spring, the diameters of the 
coils decreasing gradually toward the opposite ends of the 
Spring. 

4. The Seat of claim 3, wherein the Springs are formed 
from a wire having a constant diameter, and the coil diam 
eters decrease toward the opposite ends of the Spring by 
about half of the wire diameter from each coil to the next 
adjacent coil. 

5. The seat of claim 4, wherein the wire comprises a music 
wire. 

6. The Seat of claim 5, wherein each Spring has a length 
of about 6-8 inches, a maximum coil diameter of about one 
and three-quarters inches at the lengthwise midpoint of the 
Spring and minimum coil diameters of about one and one 
quarter inches at the opposite ends of the Spring. 


